Denervation of Baroreceptors
Both vagi were sectioned at the level of the cricoid cartilage, and both carotid sinus nerves were sectioned.
Control of Carotid Sinus Pressure
The right carotid sinus was isolated from its vascular connections (9) and perfused at constant flow with blood from the central end of the divided right common carotid artery. This blood was returned, by a cannula in the external carotid artery and a short length of Silastic tubing, to the right jugular vein. Pressure within the sinus was adjusted by means of a screw clamp on the tubing joining the external carotid artery and jugular vein and was measured through a catheter inserted via the lingual artery. The left carotid sinus was denervated, and both vagi were divided.
Sympathetic Nerve Stimulation
The lumbar sympathetic chain was sectioned at the level of the second or third vertebral body and dissected free down to the level of the sixth vertebral body; the sympathetic nerves accompanying the superior mesenteric and left renal arteries were dissected free and sectioned. The nerves were stimulated with shocks of 1 msec duration at increasing voltage and frequency using a Grass stimulator (model S4) and a platinum bipolar electrode. Frequencies and voltages of up to 20 cycles/set and 10 v for the lumbar chain, 20 cycles/set and 60 v for the superior mesenteric nerves, and 20 cycles/set and 50 v for the renal nerves were used in order to achieve supramaximal stimulation of these nerves. A solution of this synthetic analok of capsaicin (kindly supplied by H. M. Coleridge) wit. prepared in the same way as the capsaicin. Since it pr11' duced responses that were identical to those obtained witi capsaicin, the results of experiments using either compounc. are reported together.
Norepinephrine.
Norepinephrine (Levophed, Winthroll Laboratories) was injected in a few experiments in a dose oi 10 pg (base).
RESULTS

Vascular Responses to Injection of Capsaicin Into One Iliac Artery
Carotid sinus and vagal nerves sectioned. Thirteen dogs wen studied; capsaicin and control solutions were injected intli the iliac artery perfusate upstream from the roller puml) to ensure adequate mixing.
In two of the dogs, both iliac arteries were perfused at constant flow by separate roller pumps, and the perfusion pressure was measured together with the venous pressun in the isovolumetric spleen. The injection of capsaicir: (0.1 mg) into one iliac artery caused the perfusion pressure in that artery to increase markedly; this was accompanictl by a smaller increase in perfusion pressure in the opposite iliac artery and an increase in aortic and splenic vein pressures. The increase in these latter three pressures coni- 
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After section of the sciatic and femoral nerves to the limb receiving the capsaicin, the increases in aortic and splenic venous pressures caused by the capsaicin injection were greatly attenuated in the three dogs studied (Fig. 2) ; by contrast, the marked increase in iliac artery perfusion pressure in the limb receiving the capsaicin persisted after denervation.
In four dogs, capsaicin was injected into right iliac artery and left saphenous vein perfusates; a representative experiment is shown in Fig. 3 . Intra-arterial injection caused an increase in aortic pressure and in venous pressure in the isovolumetric
spleen. An injection into the left saphenous vein caused the perfusion pressure in that vein to increase, but there was no increase in aortic, iliac artery perfusion, or splenic venous pressure. In two of these dogs, increasing doses of capsaicin, from 0.05 to 0.3 mg, were injected into the right iliac artery perfusate and produced responses in aortic and splenic venous pressure that increased in magnitude up to a dose of 0.15-0.2 mg, thus establishing that 0.3 mg of capsaicin was a "supramaximal" dose. This quantity was then injected into the arterial supply to the right leg before and after right lumbar sympathectomy which involved the removal of the sympathetic chain between the levels of the second and sixth lumbar vertebral bodies. Figure 4 depicts the results in one of the two dogs; similar results were obtained in the other dog. Right lumbar sympathectomy had no effect on the response to capsaicin. In the other two dogs, comparison of the effects of 10 pg of norepinephrine and 0.3 mg of capsaicin injected into the right iliac artery perfusate showed that, although norepinephrine produced an increase in iliac artery perfusion pressure comparable to that seen with capsaicin, it did not have the same rapid effects on aortic, splenic venous, and saphenous perfusion pressures. These pressures increased only after norepinephrine had had time to enter the general circulation.
In two dogs, 0.3 mg of capsaicin was injected into the right iliac artery perfusate before and after the right hind- leg was skinned. The resulting increase in aortic pressure and in venous pressure in the isovolumetric spleen still occurred after skinning (Fig. 5) . The perfusion pressure of the left saphenous vein decreased markedly after the capsaicin injection.
This venodilatation occurred only when the vein was constricted prior to the administration of the drug. Thus, it was absent in the experiments shown in Figs. 3 and 4 , in which the vein was relaxed before the injection, as shown by the low perfusion pressure.
In the last two dogs in this series, an attempt was made to reproduce the capsaicin responses by stimulation of afferent nerve fibers of muscular origin. After denervation of the baroreceptors, the nerve to the right hamstring muscles was dissected out and stimulated in the efferent direction with single shocks of 1 msec duration and increasing voltage. The voltage at which the muscle just began to twitch, and thus the voltage threshold of the alpha-efferent fibers, was established. The dogs were then paralyzed with gallamine triethiodide, the nerve was cut distally, and the polarity of the electrode was reversed. The nerve was then stimulated in an afferent direction with shocks of 2 and 40 cycles/ set and increasing voltage. In both animals, a response almost identical to that seen with capsaicin was obtained at high frequency (40 cycles/set) and at a voltage of 100 times the threshold of the alpha-efferent fibers (Fig. 6 ). There was a marked increase in aortic pressure and iliac artery perfusion pressure and in the venous pressure in the isovolumetric spleen, accompanied by a profound decrease in saphenous vein perfusion pressure.
Carotid sinus-induced modification of vascular responses to injection of capsaicin into one iliac artery. In the five dogs in this group, the right carotid sinus was vascularly isolated, the vagi were sectioned, and the other carotid sinus was denervated. In the first two dogs, the responses of aortic pressure, left iliac artery perfusion pressure, and venous pressure in the isovolumetric spleen to injection of capsaicin into the left iliac artery perfusate were studied. With carotid sinus pressure at 100 mm Hg or less, capsaicin produced an increase in aortic pressure of 60 and 55 mm Hg and in splenic vein pressure of 18 and 9 mm Hg, respectively. When the sinus pressure was increased to li:l mm Hg, the same doses of capsaicin caused an increase il. aortic pressure of 30 and 39 mm Hg and in splenic veil pressure of 3 and 1 mm Hg, respectively. Lowering tl~ sinus pressure to its 'initial level restored the responses 0: aortic and splenic vein pressures. In each case, the lci: iliac artery perfusion pressure reached approximately rlll same maximum after injection of capsaicin, but the iI]-crease was greatest at the high sinus pressure when tl11 preinjection control iliac perfusion pressure was lowesi In the remaining three dogs, the right iliac artery, SIP perior mesenteric artery, and left renal artery were pc~ fused at constant flow, and the three perfusion pressunt together with the aortic pressure were measured. Capsaici: in doses of 0.1-0.3 mg was injected into the right ilial artery. At the lower carotid sinus pressures, the capsaicii injection caused large reflex increases in perfusion pressure in the superior mesenteric and renal artery and in aortil pressure; as the sinus pressure was increased, these response \ were attenuated (Fig. 7) . The increase in perfusion pressult in the right iliac artery, caused by the direct effect 11: capsaicin, was not attenuated as the carotid sinus pressul~ was increased.
Responses to capsaicin injected into right iliac artery and : direct stimulation of sympathetic nerves. In five dogs, the banreceptors were denervated and the left iliac artery, superic)] mesenteric artery, and left renal artery were perfused :I' constant flow. The responses of the three arterial perfusion pressures to 0.3 mg of capsaicin injected into the right ili:ll artery were then recorded. The left lumbar sympathetll chain and the sympathetic nerves accompanying the SUperior mesenteric and renal arteries were then dissectctl out, divided proximally, and stimulated with shocks oi supramaximal voltage and frequency (Table 1 ). In the fir.c\ dog, the left iliac artery perfusion pressures showed virtualI\ no response to stimulation of the left lumbar sympathetic chain, which must have been damaged during the disscrtion; these results are not included in the increase in perfusion pressure in the limb showed that a strong constriction of the resistance vessels of that leg was the immediate response to the arrival of the drug in the leg. Since this response persisted after section of the sciatic and femoral nerves to the limb and after the sympathetic nerves to that limb were interrupted surgically, it was due to a local action of this substance on the resistance vessels. When the carotid sinus nerves and vagi were severed, the injection of capsaicin was accompanied by an increase in aortic pressure, an increase in perfusion pressure in the opposite hindlimb, and an increase in venous pressure in the isovolumetric spleen. These increases occurred at the same time as or within a few seconds of the increase in pressure in the limb receiving the capsaicin. Therefore, they occurred too soon after the arrival of capsaicin in the injected leg to have been anything other than reflex in nature, a conclusion reinforced by the fact that the responses of the splenic capsule and veins could not have been due to direct drug action since the circulation of the spleen was temporarily arrested throughout each experiment. Since changes in splenic vein pressure, with the circulation to the spleen arrested, are representative of the response of the splanchnic capacitance vessels (16), presumably the capsaicin caused a reflex constriction of the capacitance vessels throughout the splanchnic bed. 250  260  116  205  170  220  130  312  220  275  60  246  210  217  79  230   Mean  212  243  96  248   I  195  280  112  225  2  210  270  135  303  3  230  294  150  210  4  170  300  86  232  5  140  200  70  185   Mean  189  269  110  231   I  220  288  100  326  2  230  320  146  225  3  155  310  110  275  4  250  400  134  340  5  220  338  70  360   Mean  215  331  112  305 The afferent fibers involved in the reflex responses were carried in the femoral and sciatic nerves of the hindlimb into which the drug was injected, since section of these nerves markedly attenuated or abolished the responses. Lumbar sympathectomy with interruption of the sympathetic nerve supply of the hindlimb into which the drug was injected had no effect on the capsaicin reflex. Cooper a.nd Kerslake (7, 8) have suggested that afferent fibers from temperature receptors travel with the lumbar sympathetic nerve chains in man; if such fibers exist in the dog, they are not involved in the responses to capsaicin.
SECONDS
The reflex constriction of the splanchnic capacitance vessels and of the resistance vessels in the hindlimb, gut, and kidney was accompanied by a dilatation of the saphe- of that vessel, but this did not initiate the vascular reflex noted with the injection of capsaicin into the arterial supply to that limb. These receptors were not situated in the skin, since the reflex changes persisted after skinning of the limb into which the drug was injected.
These results confirm those of Toh and associates ( 14), who injected capsaicin into the femoral arteries of cats anesthetized with chloralose and concluded that capsaicin acts on undetermined receptors in the skeletal musculature. They found that this drug causes hyperpnea and has a variable effect on the systemic blood pressure, and that these effects could be abolished by sectioning the nerve supply to the muscles. The lack of consistent response of aortic blood pressure in their experiments may have been due to the fact that -the baroreceptors were intact. Our earlier experiments showed that the reflex responses were attenuated when the vagal and carotid sinus nerves were intact, in contrast to the marked response after denervation.
Experiments in which the carotid sinus pressure was controlled while the vagus nerves were sectioned and the other sinus nerve cut confirmed that the capsaicin-induced constrictor response of the resistance vessels of the hindlimb, gut, and kidney and of the splanchnic capacitance elements were potentiated at low carotid sinus pressure and could be damped out if the sinus pressure was increased sufficiently.
Indeed 
